Neurogenesis in olfactory bulb identified by retroviral labeling in normal and 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine-treated adult mice.
Neurogenesis occurs during development and in the normal adult brain. Recent studies identified areas exhibiting postlesional selective neurogenesis and neuronal repair. In the olfactory bulb (OB), one of the most studied regions of the brain for neurogenesis, seizures and strong odor exposure are known to enhance neurogenesis. Here, we report enhanced neurogenesis in OB after dopaminergic neuronal loss induced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), a selective toxin for dopaminergic neurons. The neurogenesis has been previously confirmed mainly by the uptake of 5-bromodeoxyuridine (BrdU), a marker of proliferating cells, but methodological problems related to BrdU labeling might result in inaccurate findings with respect to specificity, toxicity and incorporation into normal/lesioned brain. For a better identification of neurogenesis, we used a retroviral vector. First, we investigated the population dynamics of newly formed neurons in different regions of OB including the glomerular layer, the most superficial layer of OB. Quantification of neurogenesis in OB revealed by our retroviral vector was substantially similar to that by BrdU-based method. One week after MPTP application and dopaminergic neuronal loss in OB, neurogenesis of dopaminergic neurons in OB increased by three-fold, but no such process was noted in non-dopaminergic neurons. Our results indicate selective dopaminergic neurogenesis in OB in response to neuronal damage/loss.